Abstract : A 52 -year -old man noticed physical weariness and anorexia in November 2008. Severe anemia was found. Pneumomediastinum was detected using x -ray and CT scanning. Esophagogastroduodenoscopy revealed a submucosal tumor with a deep ulcer in the anterior wall of the upper stomach, causing anemia. Partial gastrectomy was performed because microperforation was suspected. The resected specimen showed spindle -shaped tumor cells that were c -kit positive and CD34 positive on immunohistological staining, suggesting a diagnosis of gastrointestinal stromal tumor (GIST). Although emphysema in the abdominal cavity was not observed, air leakage from gastric GIST with necrosis in the upper stomach was inferred as the cause of pneumomediastinum.
INTRODUCTION
Pneumomediastinum is a state in which gas enters the mediastinum. Some cases require emergency treatment depending on the air route, although identification of the air route is difficult in other cases. Along with a review of the literature, this report describes a case of gastrointestinal stromal tumor (GIST) with a deep ulcer accompanied by pneumomediastinum.
CASE REPORT
A 52 -year -old man had complained of physical weariness and anorexia since November 2008. Because the symptoms did not improve, he consulted Hanawa Kosei Hospital in December of that year. He had no history of respiratory disease such as asthma or traffic injury. Blood examination revealed anemia with 4.9 g/dl hemoglobin concentration. Snowball crepitus was palpated in the neck and tarry feces were observed from a rectal examination. Chest x -ray revealed translucence in the neck. A CT scan revealed pneumomediastinum as well as a huge tumor in the upper part of the stomach. However, no emphysema was visible in the abdominal cavity. Emergent esophagogastroduodenoscopy (EGD) was performed, revealing a large submucosal tumor (SMT) in the anterior wall of the upper stomach, which presented a deep ulcer in the center. The patient was hospitalized for detailed examination. Treatment was administered on that day. Laboratory findings on admission are presented in Table 1 . Translucence in the neck was observed using X -ray on admission, as described above. Pneumoderma (Fig. 1a) , pneumomediasti-num (Figs. 1b) , and a tumor with a cavity in the upper part of the stomach (Fig. 1c) were detected, but no emphysema was observed in the abdominal cavity (Fig. 1d) by CT scanning. EGD revealed an SMT of approximately 10 cm with a deep ulcer in the anterior wall of the upper stomach (Fig. 2) .
Considering the finding of tarry feces, we suspected that anemia resulted from bleeding from the SMT. The possibility of pneumomediastinum caused by perforation of the tumor could not be excluded because the SMT was close to the mediastinum. Two units of packed red blood cells were transfused at 1, 2, 3, 9, and 10 days of hospitalization to treat the anemia. Fever and an increase of white blood count (12,100/µl) on blood examination suggested the possibility of mediastinitis and tumor fever because of SMT and peritonitis caused by SMT perforation. An antibiotic, piperacillin, was administered at 2 g/day. A chest CT taken on day 7 revealed that the pneumomediastinum had improved accordingly by this conservative treatment. However, he was sometimes heated, showing elevated CRP (7.14 mg/dl). Then 2 g/day ceftriaxone was added from day 9. After further improvement of CRP and anemia by blood transfusion, the patient was transferred to the Department of Surgery on day 14 of hospitalization. The patient underwent partial gastrectomy. At that time, no contamination of the abdominal cavity, emphysema in the peritoneum or under the diaphragm was shown. The resected specimen showed no perforated site. The route of air into the mediastinum was not specified (Fig. 3) . The tumor size was 10.5 × 7.5 cm. Its deepest point reached the serosa. It showed proliferation of interlacing bundles of spindle -shaped tumor cells. No perforation was observed (Fig. 4a) . Immunohistological findings of c -kit (+), CD34 (+), SMA ( ), Desmin ( ), and S -100 protein ( ) led to a diagnosis of GIST (Figs.  4b, 4c) . The mitotic figures were fewer than 5 per 50 HPFs and the tumor diameter was greater than 10 cm, suggesting a high risk according to Fletcher's classification and intermediate risk according to Miettinen's classification.
DISCUSSION
Pneumomediastinum is generally said to result from an increase of intrathoracic pressure, pulmonary lesions, tracheobronchial disruption, esophageal rupture, trauma in the head and neck, and surgeries 1) . The present case had a huge GIST with a deep ulcer in the upper body of the stomach, complicated by pneumomediastinum.
We infer that pneumomediastinum might occur idiopathically. So -called idiopathic pneumomediastinum, which allows no opportunity to isolate the course of air inflow, is widely known to have Macklin's theory as its developmental mechanism 2) . The airway pressure, which becomes positive for some reason, engenders elevated intra -alveolar pressure. The alveoli explode. The air from the alveoli reaches the pulmonary hilus to form pneumomediastinum. In addition, genetic weakness of the alveolar wall or acquired weakness by long repeated inspiration-expiration is inferred as . However, this patient did not complain of symptoms that elevate intra -alveolar pressure. He was not designated as having genetic alveolar weakness.
Five cases were reported in Igaku -Chuo Zasshi, published during 1983 -2010 and in PubMed during 1979 -2010, when searched using "pneumomediastinum" along with "gastric tumor", "gastric ulcer", "submucosal tumor", and "GIST" (Table 2) 5 -9) . The locations were lesser curvature and the posterior wall near the cardia of the stomach. Some cases had no evident perforation. In only one case was microperforation suspected to cause air to enter. The patient with gastric cancer in the cardia A) The tumor was detected at the deepest point of ulcer floor, with no evident perforation (HE staining). B, C) Immunohistological staining revealed CD34 (+) and CD117 (c -kit) (+), and led to a diagnosis of GIST. . In the case reported herein, because the tumor reached the serosa, indicating a deeper lesion than those in the reports described above, temporary microperforation might have occurred and caused pneumomediastinum. Among the cases described above, Hussain et al 6) . reported a case of pneumomediastinum and portal venous gas, although no obvious perforation site was confirmed. Pallotta et al 7) . reported pneumomediastinum attributable to a 3 mm perforation in a gastric cancer and Fujishiro et al 5) . reported that pneumomediastinum might occur by microperforation after ESD. As each case showed, with low oxygen saturation in the blood, pneumomediastinum might have led to severe conditions after onset, even if the perforation was small. However, it is difficult to consider the presence of perforation or air leakage of the alimentary tract lesion, or pneumomediastinum if no marked abdominal disorder or difficulty breathing is observed, as in our case. In our case, although emphysema in the abdominal cavity was not observed, the possibility of air leakage from gastric GIST was inferred, with necrosis in the upper stomach causing pneumomediastinum.
